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Enter A Business Objective Statement: 300

(e.g., Order FIOS TV service, Get GPS service)
302
i . l 7

[ FIND ASSOCIATED BUSINESS SERVICES

Fig. 3A

Enter Your Action Request Statement Below:
(e.g., Rent a video, Download a book) -/

SUBMIT MY REQUEST ‘

Fig. 3B

304

306

Enter One Or More Keywords Below: 108
(e.g., GPS, Circuit, FIOS, Loop, Fax, Profile)

’ 310

r SUBMIT KEYWORD DISCOVERY REQUEST

Fig. 3C
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Receive, {rom an user system, query data in a natural
language format that indicates a request for a plurality 502
of reusable software service applications that are
configured to perform a particular task

I

Process the query data to generate search criteria that 504
comprises one or more query values

—

Search, one or more databases, for the pluraiity of
reusable software service applications based on the one
or more query values
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Fig. 5
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SYSTEM FOR AND METHOD OF PROVIDING
REUSABLE SOFTWARE SERVICE
INFORMATION BASED ON NATURAL
LANGUAGE QUERIES

BACKGROUND INFORMATION

In general, various departments of a business organization
may spend a substantial amount of resources developing cus-
tom software applications that are designed to perform par-
ticular tasks. In many cases, a software application designed
to perform a particular task (e.g., get credit history of a cus-
tomer) may be separately developed by each department
(e.g., a Sales department, a Customer Service department) of
the business organization. Such redundancy in software
design and development, however, may unnecessarily
increase the business organization’s operating costs.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention, together with further objects and
advantages, may best be understood by reference to the fol-
lowing description taken 1n conjunction with the accompany-
ing drawings, 1n the several figures of which like reference
numerals 1dentily like elements, and 1n which:

FIG. 1 1s a schematic diagram illustrating a reusable soft-
ware system according to a particular embodiment;

FI1G. 2 1s a schematic diagram of hardware components of
a reusable software system of a particular embodiment;

FI1G. 3 A illustrates an exemplary screen for inputting query
data in a natural language format according to a particular
embodiment;

FI1G. 3B illustrates another exemplary screen for inputting,
query data 1n a natural language format according to a par-
ticular embodiment;

FIG. 3C 1llustrates another exemplary screen for inputting,
query data according to a particular embodiment;

FIG. 4 1s a table of exemplary service information associ-
ated with software service applications according to a par-
ticular embodiment; and

FIG. 5 1s a flowchart illustrating the functionality of a
particular embodiment.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(L]
Y

ERRED

Soltware service applications (e.g., soltware applications)
may be developed by many organizations (e.g., business orga-
nizations, educational institutions, government entities, pri-
vate individuals) to perform particular tasks (e.g., business
processes, functions). Oftentimes, a soltware service appli-
cation designed to perform the same task may be developed
by several different organizations. Such soiftware service
application development redundancy limits the efficient
operation of these organizations.

Developers (e.g., software developers, business analysts,
searchers) associated with various organizations may interact
with a software development environment to design and
develop software to meet a business goal, meet a business
objective, perform a business process, or perform a function.
Instead of developing custom software service applications,
these developers may access a centralized reusable software
system through an application (e.g., reusable software direc-
tory widget) that 1s coupled to the software development
environment to search for registered software service appli-
cations that perform at least a portion of the business process
or function. For example, a business analyst employed by
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Company A may access the reusable software system through
a reusable software directory widget that 1s coupled to a
soltware development environment to search for software
service applications associated with accessing a customer’s
credit history. In another example, a soltware developer
employed by Company B may access the reusable software
system through a graphical user interface feature of a main
service management portal to search for soltware service
applications associated with advertising a product.

Reusable software service applications may include soft-
ware that 1s not specific to a vendor, architecture, or product.
Accordingly, these developers may access reusable software
service applications that are non-proprietary.

These developers may input query data 1n a natural lan-
guage format into the reusable software system. Based on the
query, the reusable soitware system may search for and return
service information associated with one or more relevant
soltware service applications.

A reusable software system may store service information
associated with hundreds and thousands of software service
applications that have been pre-registered 1n a reusable sofit-
ware service application registry (e.g., a central registry data-
base). Service miormation may include data that indicates
one or more characteristics of a software service application.
For example, service information may include any, or a com-
bination, of business related information (e.g., taxonomy val-
ues), service name information (e.g., a name of a service
performed by a software service application), interface type
information (e.g., a type of interface used to access a software
service application), version release information (e.g., a ver-
s10n of a software service application), environment informa-
tion (e.g., area of business organization associated with a
soltware service application), owner information (e.g., devel-
oper/register of software service application), application
name information (e.g., a name of a software service appli-
cation), description information (e.g., a description of a sofit-
ware service application), subscriber type information (e.g., a
type of subscriber to a software service application), and
reuse profile information (e.g., an amount of reuse of a soft-
ware service application). The reusable software system may
search for and return software service information associated
with multiple software service applications registered in the
reusable software service application registry in response to a
query from a user system (e.g., desk top computer, lap top
computer) operated by a registered user or a non-registered
user.

In one embodiment, the reusable software system may be
configured to recerve a query in a natural language format. A
natural language format may include any format that presents
data 1n a human-language form. Accordingly, the reusable
soltware system may be user-ifriendly. For example, the reus-
able software system may be configured to receive a query 1n
a natural language format and search against one or more
taxonomy values associated with a pre-defined taxonomy.
Such taxonomy values may include those described 1n U.S.
patent application Ser. No. 11/693,204 entitled “Telecom
Business-Oriented Taxonomy For Reusable Services,” filed
on Mar. 29, 2007, which 1s incorporated by reference herein
in 1ts entirety.

In another embodiment, the reusable software system may
be configured to receive a query 1n a standard query format.

The reusable software system may be configured to trans-
mit a result set that includes service information associated
with software service applications returned 1n response to a
query to any type of user (e.g., a registered user, a non-
registered user, a user with access to a private network, a user
with access to a public network). For example, the reusable
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soltware system may transmit a result set to a user system of
an employee of a company via a private network 1n a private
usage scenario. In another example, the reusable software
system may transmit a result set to a user system of a user
accessing the reusable software system via a public network
(e.g., the Internet) 1n a public usage scenario.

The reusable software system may be configured to autho-
rize and arrange registered users to access (e.g., download,
execute) an 1nstance ol a software service application
returned 1n a result set. A registered user may include a user
that has registered with the reusable software system during a
registration stage to 1nitiate access to 1nstances of software
service applications registered to the reusable soltware ser-
vice application registry. During a registration stage, a user
may register with the reusable software system by 1nputting
registration data using a user system. In one embodiment,
registration data may include any, or a combination, of a
username, a user password, an address, an email address, and
credit card information.

The natural language query used 1n conjunction with the
reusable software system may enhance and extend to organi-
zations the following benefits. First, using the natural lan-
guage query in conjunction with the reusable software system
may significantly increase the productivity of information
technology personnel and business analysts. Second, using,
the natural language query in conjunction with the reusable
soltware system may significantly increase the speed-to-mar-
ket for new products and related integration. Third, using the
natural language query in conjunction with the reusable soft-
ware system may enable rapid software development since
reusable software service applications may be used (instead
of fully developing software applications 1n-house). Fourth,
using the natural language query in conjunction with the
reusable software system may significantly increase revenue
based on the fees charged and collected for use of registered
soltware service applications.

The following features of the reusable software system
may increase an organization’s productivity. First, the reus-
able software system may leverage pre-determined taxonomy
and business-oriented values. Second, the reusable software
system may support natural language queries such that a
searcher does not have to be familiar with the technical
aspects of searching a registry for reusable software to receive
meaningiul results from the reusable software system. Third,
the reusable software system may pre-process each natural
language query to ensure that a search request 1s optimized to
return meaningiul results. Finally, the reusable software sys-
tem may return some default results (e.g., the top ten
requested soltware service applications) 1n the event a search
query fails to return results.

FI1G. 1 1s a schematic diagram illustrating a reusable soft-
ware system according to a particular embodiment. A reus-
able software system 100 may commumnicatively couple
together any, or a combination, of a reusable software service
system 102 and user systems 106A, 1068, 106N, using any,
or a combination, of data network 104 and data paths 108 A,
1088, 108N, 110. Accordingly, data signals may be transmit-
ted to any of the components of the reusable software system
100 and transmitted from any of the components of the reus-
able software system 100 using any, or a combination, of data
network 104 and data paths 108A, 108B, 108N, 110. For
example, query data signals, service information data signals,
registration data signals, or any other data signals may be
transmitted to any of the components of the reusable software
system 100 and transmitted from any of the components of
the reusable software system 100 using any, or a combination,

of data network 104 and data paths 108A, 1088, 108N, 110.
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Data network 104 may be a wireless network, a wired
network, or any combination of wireless network and wired
network. For example, data network 104 may include one or
more of a fiber optics network, a passive optical network, a
cable network, an Internet network, a satellite network (e.g.,
operating in Band C, Band Ku, or Band Ka), a wireless local
area network (LLAN), a Global System for Mobile Commu-
nication (GSM), a Personal Communication Service (PCS), a
Personal Area Network (PAN), D-AMPS, Wi-Fi, Fixed Wire-
less Data, IEEE 802.11a, 802.11b, 802.15.1, 802.11n and
802.11¢g or any other wired or wireless network for transmiut-
ting and/or recerving a data signal. In addition, data network
104 may include, without limitation, a telephone line, fiber
optics, IEEE Ethernet 802.3, a wide area network (WAN), a
L AN, or a global network, such as the Internet. Also, data
network 104 may support, an Internet network, a wireless
communication network, a cellular network, or the like, or
any combination thereof. Data network 104 may further
include one, or any number of the exemplary types of net-
works mentioned above operating as a stand-alone network or
in cooperation with each other. Data network 104 may utilize
one or more protocols of one or more network elements to
which 1t 1s communicatively coupled. Data network 104 may
translate to or from other protocols to one or more protocols
of network devices. Although data network 104 1s depicted as
one network, 1t should be appreciated that according to one or
more embodiments, data network 104 may comprise a plu-
rality of interconnected networks, such as, for example, a
service provider network, the Internet, a broadcaster’s net-
work, a cable television network, corporate networks, and
home networks.

Reusable software service system 102 and user systems
106 A,106B, 106N may transmit data to and recerve data from
data network 104 representing query data, service informa-
tion data, registration data, and other data. The data may be
transmitted and recerved utilizing a standard telecommunica-
tions protocol or a standard networking protocol. For
example, one embodiment may utilize Session Initiation Pro-
tocol (SIP). In other embodiments, the data may be transmuit-
ted, received, or a combination of both, utilizing other VoIP or
messaging protocols. For example, data may also be trans-
mitted, received, or a combination of both, using Wireless
Application Protocol (WAP), Multimedia Messaging Service
(MMS), Enhanced Messaging Service (EMS), Short Mes-
sage Service (SMS), Global System for Mobile Communica-
tions (GSM) based systems, Code Division Multiple Access
(CDMA) based systems, Transmission Control Protocol/In-
ternet (TCP/IP) Protocols, or other protocols and systems
suitable for transmitting and recerving data. Data may be
transmitted and received wirelessly or may utilize cabled
network or telecom connections such as: an Ethernet RJ45/
Category 5 Ethernet connection, a fiber connection, a tradi-
tional phone wire-line connection, a cable connection, or
other wired network connection. Data network 104 may use
standard wireless protocols including IEEE 802.11a, 802.11b
and 802.11g. Data network 104 may also use protocols for a
wired connection, such as an IEEE Ethernet 802.3.

User systems 106 A, 106B, 106N may be communicatively
coupled to data network 104 via data paths 108A, 108B,

108N, respectively. The user systems 106 A, 1068, 106N may
include, but are not limited to, computer devices or commu-
nications devices including, e.g., a personal computer (PC), a
workstation, a PDA, a mobile device, a handheld PC, a thin
system, a fat system, a network appliance, a lap top device, a
set top box, a VoIP device, a client system, an end-user sys-
tem, or any other device that 1s configured to transmait query
data, registration data and recerve service information data.
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Reusable software service system 102 may be communi-
catively coupled to data network 104 via data path 110. The
reusable software service system 102 may include, but 1s not
limited to, a computer device or communications device
including, e.g., a personal computer (PC), a workstation, a
mobile device, a thin system, a fat system, a network appli-
ance, an Internet browser, a server, a lap top device, a VolP
device, an ATA, a video server, a Public Switched Telephone
Network (PSTN) gateway, a Mobile Switching Center (MSC)
gateway, or any other device that 1s configured to receive
query data associated with a request for service information
associated with software service applications, process the
query data to generate query values, search for and return
soltware service applications based on the query values, out-
put service information associated with the returned software
service applications, transmit the service information to a
user system, register a user of a user system (e.g., by supply-
ing a password and user name), and authorize and arrange a
registered user to access an instance of a software service
application. Details of the reusable software service system
102 and the reusable software system 100 are provided below.

Data paths disclosed herein may include any device that
communicatively couples one or more devices to each other.
For example, data paths may include one or more networks
(e.g., a wireless network, a LAN) or one or more conductive
wires (€.g., copper wires).

FIG. 2 1s a schematic diagram of hardware components of
a reusable software system of a particular embodiment. The
reusable software system 100 may include a voice interface
module 206, a voice-to-text conversion module 208, discov-
ery applications 210, 216, an application 214, and a reusable
soltware service system 102. The reusable software service
system 102 may include a discovery service module 218, a
pre-processing module 224, a processing rules module 234, a
remove module 236, a convert module 238, an add module
240, a discovery query module 228, a service registry module
230, a service information module 244, a result set module
222, a configuration module 232, a subscription module 246,
a login module 248, a workflow engine module 250, and a
query/registration module 252. It 1s noted that the modules
206, 208, 218, 224, 234, 236, 238, 240, 228, 230, 244, 222,
232,246, 248, 250, and 252 are exemplary. The functions of
the modules 206,208,218, 224,234, 236, 238, 240, 228, 230,
244,222 232, 246, 248, 250, and 252, may be performed at
other modules remote or local to the reusable software system

100 or the reusable software service system 102, and the
modules 206, 208, 218, 224, 234, 236, 238, 240, 228, 230,

244, 222, 232, 246, 248, 250, and 252 may be combined or
separated.

The voice interface module 206 may include computer-
implemented software, hardware, or a combination of both,
configured to receive voice query data 204. The voice query
data 204 may include a voice recording of a request for
service information associated with one or more registered
soltware service applications (e.g., a soltware service appli-
cation registered to a reusable software service application
registry). In one embodiment, the voice query data 204 may
include a voice recorded response to a question (e.g., “What
1s your business goal?”, “What would you like to accom-
plish?””). The voice interface module 206 may be configured
to transmit the voice query data 204 to the voice-to-text con-
version module 208.

The voice-to-text conversion module 208 may include
computer-implemented software, hardware, or a combination
of both, configured to recerve and covert the voice query data
204 to text query data. The voice-to-text conversion module
208 may include any voice recognition software configured to
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convert voice query data to text query data. The voice-to-text
conversion module 208 may be configured to transmit the text
query data to the reusable solftware service system 102 via the
discovery application 210, the data network 104, or a combi-
nation of both.

An application 214 (e.g., aweb application, a web browser)
may be configured to recerve text query data 212. For
example, the application 214 may be configured to recerve
text query data inputted into one or more web pages (e.g., the
web pages 1llustrated in FIG. 3A, FI1G. 3B, FIG. 3C). In one
embodiment, the text query data 212 may include text query
data in a natural language format. For example, the text query
data 212 may include a text response to a question (e.g.,
“What 1s your business goal?”, “What would you like to
accomplish?”’). The application 214 may be configured to
transmit the text query data 212 to the reusable software
service system 102 via the discovery application 216, the data
network 104, or a combination of both.

It should be noted that the voice interface module 206, the
voice-to-text conversion module 208, the discovery applica-
tions 210, 216, and the application 214 may be configured to
operate on or with one or more user systems (e.g., user sys-
tems 106A, 1068, 106N). Accordingly, the user systems may
be configured to transmit query data (e.g., text query data) to
the reusable software service system 102 via the discovery
applications 210, 216, the data network 104, or a combination
ol both.

The discovery service module 218 of the reusable software
service system 102 may include computer-implemented soft-
ware, hardware, or a combination of both, configured to
receive the query data from the data network 104. In one
embodiment, the discovery service module 218 may receive
query data that includes requests for service information
associated with software service applications in natural lan-
guage format (e.g., free-form text). For example, recerved
query data may include “I want to send a fax.” In another
example, recetved query data may include “What can I use to
submit Work Orders.” In yet another example, recerved query
data may include “I need to check a customer’s credit his-
tory.”

In another embodiment, the discovery service module 218
may receive query data that includes requests for service
information associated with software service applications 1n
the form of one or more keywords associated with a service or
soltware service application. For example, recerved query
data may include a “GPS” keyword to request service infor-
mation associated with software service applications that per-
form global-positioning-system-related tasks. In another
example, recerved query data may include a “fax” keyword
and an “email” keyword to request service information asso-
ciated with software service applications that perform tasks
related to sending and receiving faxes via an email account.
The discovery service module 218 may transmait the recerved
query data as an mitial mput string 220 to the pre-processing
module 224.

The pre-processing module 224 may include computer-
implemented software, hardware, or a combination of both,
configured to recerve the 1nitial input string 220 and 1nmitiate
the processing of the initial input string 220 to generate one or
more query values. The pre-processing module 224 may 1ni-
tiate the processing of the mitial input string 220 by transmuit-
ting the initial input string 220 to the processing rules module
234.

The processing rules module 234 may include computer-
implemented software, hardware, or a combination of both,
configured to store one or more types of processing rules. For
example, the processing rules module 234 may store one or
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more removal processing rules, one or more conversion pro-
cessing rules, and one or more addition processing rules. A
removal processing rule may indicate a character or a space to
be removed from an initial mput string (e.g., mnitial mput
string 220) during processing. A conversion processing rule
may indicate a group of one or more characters of an 1nitial
input string (e.g., mnitial mput string 220) to be converted to
another group of one or more characters during processing.
An addition processing rule may indicate a word to be added
to an 1mitial mput string (e.g., iitial input string 220) during,
processing. The processing rules module 234 may be config-
ured to transmit an 1nitial input string to any, or a combina-
tion, of a removal module 236, a convert module 238, and an
add module 240 for processing (e.g., the application of one or
more processing rules to the imtial input string).

The removal module 236 may include computer-imple-
mented software, hardware, or a combination of both, con-
figured to apply one or more removal processing rules to an
initial input string (e.g., nitial mmput string 220). A first
removal processing rule may remove single characters (e.g.,
1, a, I) from the 1nitial input string. A second removal pro-
cessing rule may remove extra white space from the iitial
input string. A third removal processing rule may remove
special characters and punctuation (e.g., :, |, &, *, 1, 2, ., @)
from the 1n1tial input string. A fourth removal processing rule
may remove numbers (e.g., 99, 10, 34, 443300) from the
initial mput string. A fifth removal processing rule may
remove noise words and phrases (e.g., “Please . . ., “I want
to...”, “Help me . ..”) from the mitial input string. A sixth
removal processing rule may remove prepositions and pre-
designated unimportant words (e.g., “1s”, “the”, “are”, “be”,
“1°, “do”, “of”, “for”, “and”, “t0”, “can”) from the initial
input string. A seventh removal processing rule may remove
pre-designated reserved words (e.g., “service”, “manage-
ment”, “record”, “field”, “eclement”, “attribute”) from the 1ni-
tial input string. The removal module 236 may be configured
to apply the above removal processing rules or any other
removal processing rules to an mitial input string (e.g., initial
input string 220) 1n accordance with design preferences.

The convert module 238 may mclude computer-imple-
mented software, hardware, or a combination of both, con-
figured to apply one or more conversion processing rules to an
initial input string (e.g., mitial iput string 220). A first con-
version processing rule may convert plural-form-words of the
initial input string to singular-form-words. A second conver-
sion processing rule may convert upper case letters 1n the
initial mput string to lower case letters. A third conversion
processing rule may convert pre-designated common words
(e.g., “game”, “music”, “video”) 1n the initial input string to
domain specific words (e.g., “content”, “multimedia”). The
convert module 238 may be configured to apply the above
conversion processing rules or any other conversion process-
ing rules to an 1nitial input string (e.g., 1nitial input string 220)
in accordance with design preferences.

The add module 240 may include computer-implemented
soltware, hardware, or a combination of both, configured to
apply one or more addition processing rules to an imitial input
string (e.g., mitial mnput string 220). A first addition process-
ing rule may add noun synonyms (e.g., addition of “content™
as a synonym for “video™) to the initial input string. A second
addition processing rule may add verb synonyms (e.g., addi-
tion of “get” as a synonym for “retrieve”) to the initial input
string. The add module 240 may be configured to apply the
above addition processing rules or any other addition process-
ing rules to an 1nitial input string (e.g., imtial mput string 220)
in accordance with design preferences.
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In one embodiment, the application of an addition process-
ing rule to an 1nitial iput string may generate an additional
set of query values (e.g., key words). For example, the add
module 240 may apply an addition processing rule to an
initial input string that includes “get credit history.” The result
of the application of the addition processing rule may include
the addition of the noun synonym “credit report.” As a result,
two sets of query values may be generated: (1) “get, credit
history™; and (2) “get, credit report.” Accordingly, the appli-
cation of an addition processing rule may generate a set of
query values for each word added.

By way of non-limiting example, the pre-processing mod-
ule 224 may receive an 1nifial mput string that includes “I
need to retrieve the credit history for my customers.” The
pre-processing module 224 may transmit the initial input
string to the processing rules module 234 to initiate the pro-
cessing of the mitial mput string to generate one or more
query values. After the remove module 236 applies one or
more removal processing rules, a semi-processed 1nitial input
string may include “retrieve, credit history, customers.” After
the convert module 238 applies one or more conversion pro-
cessing rules, a further-processed initial input string may
include “get credit history customer.” After the addition mod-
ule 238 applies one or more addition processing rules, a
turther-processed 1nitial input string may include “get, credit
history, credit report, customer.” Accordingly, a first set of
query values “get, credit history, customer” and a second set
of query values “get, credit report, customer” may be gener-
ated from the processing of the initial input string (e.g., I
need to retrieve the credit history for my customers™). The
query values may 1nclude one or more sets of keywords that
are submitted as one or more queries to the service registry
module 230 (e.g., a reusable soiftware service application
registry).

After the processing of an 1nitial mput string (e.g., mnitial
iput string 220) 1s complete, pre-processing module 234
may transmit one or more query values (e.g., query values
226) to the discovery query module 228 as input parameters
to a discovery process (a searching process). Each query
value (keyword 1n a set) may be positioned as an input param-
eter (e.g., keyword 1, keyword 2, keyword 3) 1 a set.

The discovery query module 228 may include computer-
implemented software, hardware, or a combination of both,
configured to receive query values 226 as input parameters to
the discovery process (a searching process). The discovery
query module 228 may search the service registry module 230
or mitiate a search 1n the service registry module 230 for
soltware service applications associated with the query val-
ues. Wildcard text matching may be used to query values to
words within larger words (e.g., to find “bit” 1n “ambition”, to
find “vo1p” 1n “RetrieveVOIPCustomerName”).

The service registry module 230 may include computer-
implemented software, hardware, or a combination of both,
configured to store or search registered (e.g., published) soft-
ware service applications based on the mnputted query values.
The service registry module 230 may include or have access
to one or more registries, one or more sub-registries, one or
more service information databases (e.g., service information
databases accessible via the service information module
244), or one or more federated registries. The service registry
module 230 may use the query values to locate matches in
any, or a combination, of taxonomy values (e.g., telecom-
oriented business taxonomy values), a web service definition
language (WSDL) file field, an interface definition document
field, a service name information field, a description informa-
tion field, a key words field, or any other information associ-
ated with the software service applications. Accordingly, the
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query values may be used to locate matches in metadata
associated with one or more registered soitware service appli-
cations.

The discovery query module 228 may return a result set of
service information associated with one or more software
service applications to a user operating a user system (e.g.,
user systems 106A, 1068, 106N) via the result set module
222. The result set module 222 may return the result set 1n an
Extensible Markup Language (XML) format (or a HyperText
Markup Language (e.g., HTML) format for cell phone user
systems or other user systems) for display as a list on a screen
ol a user system, a payload transmitted to a remote applica-
tion procedure operating on a user system, or a list sent via
clectronic mail. One or more links may be embedded 1n the
result set such that activation of the link may initiate a sub-
scription process or registration process. A user that com-
pletes the subscription process or registration process may be
allowed to view additional details of a software service appli-
cation (e.g., service levels, scope of support, usage history,
ownership, costs, necessary arrangements for usage) and
arrange a subscription to use the software service application
(e.g., an mstance of the software service application).

The configuration module 232 may include computer-
implemented software, hardware, or a combination of both,
configured to store one or more pre-defined configuration
variables associated with the reusable software service sys-
tem 102. For example, a pre-defined configuration variable
may pre-set searches to be directed to a particular registry
(e.g., a business unit, an industry area). In another example, a
pre-defined configuration variable may be defined to return
results from certain types of software service applications
(e.g., production soltware service applications, testing soft-
ware service applications, development solftware service
applications). In yet another example, a pre-defined configu-
ration variable may be defined to return results that are the
latest version.

The configuration module 232 may be configured to con-
figure one or more parameters associated with front-end inter-
faces (e.g., use a voice interface module for a cell phone
front-end (user system)). The configuration module 232 may
also be configured to configure or define one or more pro-
cessing rules. The configuration module 232 may be config-
ured to configure or define default results that are included in
a result set.

The subscription module 246 may include computer-
implemented software, hardware, or a combination of both,
configured to allow a user to subscribe to view additional
details associated with a particular registered software ser-
vice application in response to activation of a link in the result
set associated with the particular registered software service
application. For example, the subscription module 246 may
be configured to allow a user to input subscription data (e.g.,
a first name, last name, address).

The login module 248 may include computer-implemented
soltware, hardware, or a combination of both, configured to
allow a user to login to access the additional details associated
with a particular registered software service application. For
example, the login module 248 may be configured to allow a
user to mput any, or a combination, of a username, password,
address, email address, and credit card information.

The workflow engine module 250 may include computer-
implemented solftware, hardware, or a combination of both,
configured to allow a user to access the details of a particular
registered software service application or input an additional
query for service mformation associated with one or more
registered software service applications. In one embodiment,
the workflow engine module 250 may be configured to
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arrange a subscribing user’s use ol a registered software
service application. Accordingly, the workflow engine mod-
ule 250 may be configured to aid 1n establishing a service
level agreement (SLLA) between a subscribing user and a
provider (e.g., publisher) of a software service application.
Accordingly, the workflow engine module 250 may arrange
for a subscribing user to become an authorized user of a
soltware service application (e.g., an mstance of a software
service application) registered by a provider.

The query/registration module 252 may include computer-
implemented software, hardware, or a combination of both,
configured to authenticate a registered user, search for addi-
tional service mnformation, and provide access to details asso-
ciated with a particular registered software service applica-
tion.

FIG. 3 A illustrates an exemplary screen for inputting query
data 1n a natural language format according to a particular
embodiment. Asillustrated 1n FIG. 3A, auser may be allowed
to mput query data in a natural language format. In one
embodiment, a user may mput query data by entering a busi-
ness objective statement into an input field 300 using an input
device (e.g., a keyboard). For example, a user may input
“Order F10S TV” as a business objective statement or “Get
GPS Service™ as a business objective statement. After a busi-
ness objective statement has been entered 1nto the input field
300, the user may activate a “Find Associated Business Ser-
vices” button 302 using an input device (e.g., a mouse). Based
on the received query data (e.g., a business objective state-
ment), the reusable software service system 102 may output a
result set that includes one or more registered software ser-
vice applications associated with the query data.

FIG. 3B illustrates another exemplary screen for inputting
query data 1n a natural language format according to a par-
ticular embodiment. As 1llustrated 1n FIG. 3B, a user may be
allowed to mput query data 1n a natural language format. In
one embodiment, a user may mput query data by entering an
action request statement into an input field 304 using an input
device (e.g., a keyboard). For example, a user may input
“Rent a video™ as an action request statement or “Download
a book™ as an action request statement. After an action request
statement has been entered into the mput field 304, the user
may activate a “Submit My Request” button 306 using an
input device (e.g., amouse). Based on the recerved query data
(e.g., an action request statement), the reusable soltware ser-
vice system 102 may output a result set that includes one or
more registered software service applications associated with
the query data.

FIG. 3C 1llustrates another exemplary screen for inputting,
query data according to a particular embodiment. As 1llus-
trated 1n FI1G. 3C, a user may be allowed to input query data
in a natural language format. In one embodiment, a user may
input query data by entering one or more keywords 1nto an
input field 308 using an 1mput device (e.g., a keyboard). For
example, a user may iput “GPS” as a keyword, “Circuit” as
keyword, “F10S” as a keyword, “Loop” as a keyword, “Fax”
as a keyword, or “Profile” as a keyword. After one or more
keywords have been entered 1nto the mnput field 308, the user
may activate a “Submit Keyword Discovery Request” button
310 using an mput device (e.g., a mouse). Based on the
received query data (e.g., one or more keywords), the reusable
soltware service system 102 may output a result set that
includes one or more registered software service applications
associated with the query data.

FIG. 4 1s a table of exemplary service information associ-
ated with software service applications according to a par-
ticular embodiment. As 1llustrated 1n FIG. 4, a result set of
service information associated with one or more registered
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soltware service applications may be provided as output 1n
response to a query. The service information may include any,
or a combination, of service name imnformation (e.g., a name
ol a service performed by a software service application),
interface type imformation (e.g., a type of interface used to
access a soltware service application), version release inifor-
mation (e.g., a version of a software service application),
environment information (e.g., area of business organization
associated with a software service application), owner infor-
mation (e.g., developer/register of software service applica-
tion), application name information (e.g., a name of a soft-
ware service application), description information (e.g., a
description of a software service application), subscriber type
information (e.g., a type of subscriber to a software service
application), and reuse profile information (e.g., an amount of
reuse ol a software service application).

A user may be allowed to activate a “Click To Register”
button to subscribe to one or more software service applica-
tions listed 1n the result set. Accordingly, the user may be
allowed to complete a subscription process and a registration
process to obtain more details associated with a particular
soltware service application listed 1n the result set.

In one embodiment, a result set may automatically include
the top 10 (ten) most reused list of software service applica-
tions associated with a particular domain or industry. In
another embodiment, the top 10 (ten) most reused list of
soltware service applications may be returned 1n a result set
when no other matches were located. In another embodiment,
a result set may automatically include the newest software
service applications registered (e.g., ten of the newest soft-
ware service applications) or may be outputted when no other
matches were located. In another embodiment, a result set
may automatically include the most used software service
applications registered (e.g., ten of the most used software
service applications) or may be outputted when no other
matches were located. The defaults provided 1n the result set
may be configured using the configuration module 232.

Each result set may display additional ownership informa-
tion or usage mnformation when clicked on or hovered over by
a user using an input device (e.g., a mouse). In another
embodiment, a user may activate “view more details” option
(button) to view (drill-down) additional service information.
In some embodiments, the additional service information
may be available to a user without the user logging in 1t the
additional information 1s contained 1n the results set (e.g., the
results set XML object). In other embodiments, the additional
service information may not be available to the user unless the
user logs 1n 11 the additional service information 1s accessed
through an 1dentifier (e.g., product number associated with a
record of the software service application) and a link (e.g., a
Uniform Resource Locator (URL) link, URL identifier)
embedded 1n the results set (e.g., 1n a link field).

FIG. 5§ 1s a flowchart illustrating the functionality of a
particular embodiment. This exemplary method 1s provided
by way of example, as there are a variety of ways to carry out
methods disclosed herein. The method shown 1n FIG. 5 may
be executed or otherwise performed by one or a combination
of various systems. The method 1s described below as carried
out by the reusable software service system 102 shown 1n
FIG. 1 by way of example, and various elements of the reus-
able software service system 102 are referenced in explaining
the example method. Each block shown in FIG. 5 represents
one or more processes, methods, or subroutines carried out 1n
the exemplary method. Referring to FIG. 5, the exemplary
method may begin at block 500.

In block 502, the method may include recerving, from an
user system, query data in a natural language format that
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indicates a request for a plurality of reusable software service
applications that are configured to perform a particular task.
In one embodiment, the discovery service module 218 of the
reusable software service system 102 may receive, from an
user system, query data in a natural language format that
indicates a request for a plurality of reusable software service
applications that are configured to perform a particular task
(e.g., business process or function). The method may con-
tinue to block 504.

In block 504, the method may include processing the query
data to generate search criteria that comprise one or more
query values. In one embodiment, the pre-processing module
224 of the reusable software service system 102 may process
the query data to generate search criteria that comprise one or
more query values. The method may continue to block 506.

In block 506, the method may include searching, one or
more databases, for the plurality of reusable software service
applications based on the one or more query values. In one
embodiment, the discovery query module 228 of the reusable
soltware service system 102 may search, one or more data-
bases (e.g., data stores, data files), to access the plurality of
reusable software service applications based on the one or
more query values. The method may then end at block 508.

In one embodiment, the reusable software system
described herein may be configured to be accessed through an
integrated Graphical User Interface (GUI) feature offered by
a service management portal. In another embodiment, the
reusable software system described herein may be configured
to accessed through a stand-alone widget that operates as a
GUI element within remote systems. In such embodiments,
the widget may be available as a downloadable application
that 1s mncluded 1 a company tool, device, or application.
Further, the widget may be configurable such that 1t may be
used by any application operating on a user system. In another
embodiment, the reusable software system described herein
may be configured to be accessed through a web service via
discovery requests and response message exchanges (e.g.,
Simple Object Access Protocol (SOAP), HyperText Transter
Protocol).

The description above describes systems and networks that
may include one or more modules, some of which are explic-
itly shown 1n the figures. As used herein, the term “module”
may be understood to refer to any, or a combination, of
computer executable computing software, firmware, and
hardware. It 1s noted that the modules are exemplary. The
modules may be combined, integrated, separated, or dupli-
cated to support various applications. Also, a function
described herein as being performed at a particular module
may be performed at one or more other modules or by one or
more other devices instead of or 1n addition to the function
performed at the particular module. Further, the modules may
be implemented across multiple devices or other components
local or remote to one another. Additionally, the modules may
be moved from one device and added to another device, or
may be included 1n multiple devices.

It1s further noted that the software described herein may be
tangibly embodied 1n one or more physical media, such as,
but not limited to any, or a combination, of a compact disc
(CD), a dagital versatile disc (DVD), a floppy disk, a hard
drive, read only memory (ROM), random access memory
(RAM), and other physical media capable of storing soft-
ware. Moreover, the figures illustrate various components
(e.g., systems, networks) separately. The functions described
as being performed at various components may be performed
at other components, and the various components may be
combined or separated. Other modifications also may be
made.
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In the preceding specification, various preferred embodi-
ments have been described with references to the accompa-
nying drawings. It will, however, be evident that various
modifications and changes may be made thereto, and addi-
tional embodiments may be implemented, without departing,
from the broader scope of mnvention as set forth 1n the claims
that follow. The specification and drawings are accordingly to
be regarded in an 1llustrative rather than restrictive sense.

We claim:

1. A system, comprising;

a computer processor; and

a memory comprising computer-readable 1instructions

which when executed by the processor cause the proces-

sor to perform the steps comprising:

receiving, Irom a user system via a network, query data
in a natural language format that indicates a request
for a plurality of reusable software service applica-
tions that are configured to perform a particular task;

transmitting the query data as an initial input string;

processing the initial mput string to generate search
criteria that comprise query values, wherein process-
ing the nitial input string comprises applying conver-
sion processing rules to the mitial input string,
wherein the conversion processing rules indicate a
group ol one or more characters of the initial input
string to be converted to another group of one or more
characters, wherein applying conversion processing
rules to the initial mput string comprises converting
plural form words 1n the mitial input string to singular
form words, converting upper case letters 1n the nitial
input string to lower case letters, and converting pre-
designated common words 1n the 1nitial input string to
domain-specific words;

searching a database for the plurality of reusable soft-
ware service applications based on the query values;
and

outputting a result set that comprises service informa-
tion associated with the plurality of reusable software
service applications and one or more embedded links
such that activation of the one or more links 1nitiates
one of a registration or subscription process, wherein
the result set comprises at least one of a list of sofit-
ware service applications that ranks the applications
based on how often each software service application
in the list has been reused, a list of software service
applications that ranks the applications based on
when each software service application 1n the list was
created, and a list of software service applications that
ranks the applications based on how often each soft-
ware service application in the list has been used.

2. The system of claim 1, wherein the query data comprises
voice recorded data.

3. The system of claim 1, wherein the step of processing the
initial mput string further comprises applying removal pro-
cessing rules to the imitial input string.

4. The system of claim 1, wherein the step of processing the
initial iput string further comprises applying addition pro-
cessing rules to the 1nitial input string.

5. The system of claim 1, wherein the service information
comprises at least one of service name imnformation, interface
type information, version release mformation, environment
information, owner mformation, application name informa-
tion, description mformation, subscriber type iformation,
and reuse profile information.
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6. The system of claim 1, wherein the result set comprises
an Extensible Markup Language (XML) document.

7. A method, comprising:

receving, from a user system, query data in a natural

language format that indicates a request for a plurality of
reusable software service applications that are config-
ured to perform a particular task;

transmitting the query data as an 1mitial input string;

processing the imitial input string to generate search criteria

that comprise query values, wherein processing the 1ni-
tial input string comprises applying conversion process-
ing rules to the mnitial input string, wherein the conver-
sion processing rules indicate a group of one or more
characters of the initial mput string to be converted to
another group of one or more characters, wherein apply-
1ng conversion processing rules to the mnitial input string,
comprises converting plural form words 1n the 1nitial
iput string to singular form words, converting upper
case letters 1n the 1mitial input string to lower case letters,
and converting pre-designated common words 1n the
initial input string to domain-specific words;
searching, a database, for the plurality of reusable software
service applications based on the query values; and
outputting a result set that comprises service mformation
associated with the plurality of software service appli-
cations and one or more embedded links such that acti-
vation of the one or more links 1nitiates one of a regis-
tration or subscription process, wherein the result set
comprises at least one of a list of software service appli-
cations that ranks the applications based on how often
cach software service application in the list has been
reused, a list of software service applications that ranks
the applications based on when each software service
application 1n the list was created, and a list of software
service applications that ranks the applications based on
how often each software service application 1n the list
has been used.

8. The method of claim 7, wherein the query data 1s
received via a network.

9. The method of claim 7, wherein the query data com-
prises voice recorded data.

10. The method of claim 7, wherein processing the 1nitial
input string further comprises applying removal processing
rules to the 1nitial input string.

11. The method of claim 7, wherein processing the nitial
input string further comprises applying addition processing
rules to the initial input string.

12. The method of claim 7, wherein the service information
comprises at least one of service name information, interface
type information, version release information, environment
information, owner imformation, application name informa-
tion, description information, subscriber type information,
and reuse profile information.

13. The method of claim 7, wherein the result set comprises
Extensible Markup Language (XML) document.

14. A non-transitory computer readable media comprising
code to perform the acts of the method of claim 7.

15. The system of claim 3, wherein applying removal pro-
cessing rules to the initial input string comprises at least one
of removing single characters from the initial mput string,
removing white space from the 1nitial input string, removing,
punctuation from the imitial input string, removing numbers
from the mitial mput string, removing noise words and
phrases from the 1mnitial input string, or removing at least one
pre-designated word from the 1nitial input string.

16. The system of claim 4, wherein applying addition pro-
cessing rules to the initial input string comprises at least one

dll
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ol adding noun synonyms to the initial input string, or adding
verb synonyms to the mitial input string.

17. The system of claim 1, wherein the result set 1s config-
ured to provide, 1n response to mput from a user, at least one
of additional ownership information, additional usage infor-
mation, and additional service information.

18. The system of claim 1, wherein the query data com-
prises at least one of a business objective statement, an action
request statement, and a keyword.
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